Differential recovery of beta adrenoreceptor antagonist and agonist high affinity binding sites in the guinea-pig lung after irreversible blockade.
The recovery of guinea-pig lung beta adrenoreceptors and beta adrenergic-mediated airway responsiveness was studied after irreversible receptor blockade with bromoacetylalprenololmentane (BAAM). The antagonist receptor concentration and those receptors able to form the agonist high affinity binding state were determined by (-)-[3H]dihydroalprenolol (DHA) and [3H]hydroxybenzylisoproterenol (HBI) binding, respectively. Airway responsiveness was measured by the ability of isoproterenol infusions to shift the histamine dose-response curve for airway constriction. Twenty-four hours after a single i.p. injection of BAAM (20 mg/kg), both [3H]DHA and [3H]HBI binding were reduced by 48 to 51% without changing the KD value for either ligand. In addition, there was a complete block of airway responsiveness to isoproterenol infusion at 1 microgram/kg/min although responsiveness similar to control values was observed at a higher infusion rate (10 micrograms/kg/min). Ninety-six hours after BAAM treatment, [3H]DHA binding had recovered to the control value whereas no recovery of [3H]HBI binding or of airway responsiveness was observed. By 144 hr after injection, both [3H]HBI binding and airway responsiveness had recovered to control values. The data indicate that after irreversible blockade, the total receptor population as measured by antagonists recovers relatively quickly followed by a slower recovery of those receptors able to form the agonist high affinity binding state that parallels the recovery of airway responsiveness.